- 1 - 



Substitute Specification (clean version) 
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5 IMAGE PROCESSING METHOD, IMAGE PROCESSING APPARATUS, 

STORAGE MEDIUM AND PROGRAM 

BACKGROUND OF THE INVENTION 
Field of the Invention 

1 0 The present invention relates to an image processing method by which 

operability and sensuous usability in color adjustment are improved, an image 
processing apparatus to which the image processing method is applied, a 
program which is used to execute the image processing method, and a storage 
medium which stores the program. 

1 5 Related Background Art 

Conventionally, in a color image process, image adjustment is 
performed in regard to each of R (red), G (green) and B (blue) components by 
using a controller such as sliders, spin boxes or the like, as shown in Fig. 8. 

However, in such a conventional method, a user has to infer a color 

20 adjustment result from parameter values set in regard to each of the R, G and B 
components, and as a result it is difficult for the user to perform a sensuous 
operation (this term is used herein as a convenient way to denote a color control 
operation in which the user sees the resulting color as the control is performed, 
so as to be able to control the color accurately to obtain the desired appearance). 

25 Incidentally, as shown in Fig. 8, there is a method of accessorily displaying a 
preview image, in which the parameter values of the R, G and B components 
have been reflected, together with the controller for adjusting the R, G and B 
components. However, even in this method, the user has to compare the setting 
of the controllers with a change of the preview image displayed in parallel with 

30 the controllers with his eyes to perform the color adjustment, and thus there is 
room for improvement in the point of usability or user- friendliness. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve this conventional 
35 problem. 

According to the present invention, an image processing parameter is 
determined by moving an image, preferably a thumbnail image, displayed on a 
map representing a color space to an arbitrary position on the map, and 
performing an image process, corresponding to the arbitrary position, on the 
40 image at the position after the movement. Preferably, the processed image is 
displayed at the position to which the image has been moved. 

In another aspect of the present invention, a map representing a color 
space is displayed, and an image processing parameter is determined by 
relatively moving on the map an image in regard to the map. 
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Other object and features of the present invention will be apparent from 
the following description in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 is a block diagram showing a structural example of an image 

processing apparatus according to the embodiment; 

Fig. 2 is a flow chart showing a setting procedure according to that 
embodiment; 

Fig. 3 is a diagram for explaining one example of an image adjustment 
1 0 setting section according to the present invention; 

Fig. 4 is a diagram for explaining one example of an adjustment target 
setting section according to the present invention; 

Fig. 5 is a diagram for explaining one example of the image adjustment 
setting section according to the present invention; 
1 5 Fig. 6 is a diagram for explaining one example of the image adjustment 

setting section according to the present invention; 

Fig. 7 is a diagram for explaining one example of the image adjustment 
setting section according to the present invention; and 

Fig. 8 is a diagram showing a conventional controller to be used in 
20 image adjustment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(First Embodiment) 

Hereinafter, one embodiment of the present invention will be described 

25 in detail with reference to the attached drawings. Incidentally, although a color 
printer is used by way of example in the following embodiments, it is needless 
to say that the present invention is also applicable to a monochrome printer. 
Moreover, electrophotographic recording, inkjet recording and a thermal 
transfer recording are recording methods to which the present invention can be 

30 applied. Moreover, although a binarization process is used by way of example 
in the following embodiments, it is needless to say that the present invention is 
also applicable to a multivalued printer which adopts another conversion 
process, such as a process of generating four-valued data, a process of 
x generating eight-valued data, or the like. 

35 An image processing apparatus according to the present embodiment 

first analyzes image data such as command-type image data for output control 
transferred from an application (program), expands the input image data into 
output image data according to the analyzed result, performs an image process 
on the image data when the image data is expanded, and then displays and prints 

40 the processed image data. 

More specifically, the image data input from the application is first 
analyzed, and the analyzed image data is converted into image data representing 
a thumbnail image. Alternately, a thumbnail image acting as a sample image 
for setting a color processing parameter has been previously provided. Then, a 
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later-described instruction is issued in regard to the thumbnail image, the color 
processing parameter is changed in response to the instruction, the expanded 
image data is processed by using the changed color processing parameter, and 
the image represented by the processed image data is then displayed as a 
5 preview image on an external display apparatus. 

When the displayed image is printed, the former (original) image data is 
expanded by using the finally set color processing parameter, and the expanded 
image data is then output to an external print apparatus. 

Incidentally, as a method of setting the color processing parameter, 

1 0 there are a method of performing on an image a color process corresponding to 
an arbitrary position on a color space map as described below, a method of 
freely moving the image itself on the color space map in response to a user's 
instruction, and a method of moving the image on the color space map fixedly 
in an arbitrary direction. Therefore, it is easy for a user sensuously to see and 

1 5 select color adjustment to obtain a desired color, and thus it is possible to select 
an effective and optimum operation according to the user's preference and the 
use situation. 

Hereinafter, the present embodiment will be explained in detail. 

Fig. 1 is a block diagram showing the structure of the image processing 

20 apparatus according to the embodiment of the present invention. 

In Fig. 1, numeral 1 denotes the image processing apparatus, numeral 2 
denotes an application (program) by which a user performs a drawing process 
on image data, numeral 3 denotes a print apparatus which forms a print image 
based on output data from the image processing apparatus 1, numeral 4 denotes 

25 a display apparatus which forms a display image based on the output data from 
the image processing apparatus 1, and numeral 5 denotes an input apparatus 
which is used to perform various settings externally. 

Numeral 1 1 denotes an analysis unit which analyzes image data 
transferred from the application 2. Here, for example, such an analysis process 

30 includes a process to convert image data of an image description format specific 
in the application into image data suitable for being processed in the image 
processing apparatus. Numeral 12 denotes an expansion unit which includes an 
expansion unit for performing various processes on the image data according to 
the analysis by the analysis unit 1 1 and converting the processed data into 

35 output data to be used in an output operation of a output unit described below. 
Numeral 13 denotes an image processing unit which is included in the 
expansion unit 12. The image processing unit 13 particularly processes the 
image data. Numerals 131, 132 and 133 respectively denote a color processing 
unit, a color processing parameter change unit and an image treatment unit 

40 which are all included in the image processing unit 13. The color processing 

unit 131 acts as a color processing means for performing particularly the above 
color process, the color processing parameter change unit 132 changes a 
parameter to be used when the color processing unit 131 performs the color 
process, and the image treatment unit 133 performs image treatments such as 
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image reduction, image enlargement, image duplication and the like on the 
image data transferred from the analysis unit 1 1 . 

Numeral 14 denotes a display unit which performs a process to cause 
the external display apparatus to display the treated image data and various 
5 setting screens, and numeral 15 denotes a setting unit on which the user of the 
image processing apparatus 1 performs a setting process by using an external 
input apparatus such as a mouse or a keyboard as usage. In the present 
embodiment, an adjustment screen and an output mode setting screen are 
graphically displayed respectively by the display unit 14 and the setting unit 15, 

10 so that the user can perform the setting. The details of the setting will be 

described below in detail with reference to Figs. 3 and 4. Numeral 16 denotes a 
set value storage unit which stores a set value obtained by the setting unit 15, 
and numeral 17 denotes a print unit which performs a process to output the 
output image data expanded by the expansion unit 12 to the external print 

15 apparatus 3. 

Incidentally, it should be noted that the above units are controlled as a 
whole by a CPU (not shown) on the basis of a program stored in a storage 
means (also not shown). 

In the present embodiment, the print apparatus 3 is a color laser beam 

20 printer or a color inkjet printer, the image data to be output is bitmap data of one 
page, and the image data is prepared in regard to each of four colors, C (cyan), 
M (magenta), Y (yellow) and K (black). The print unit 17 sends the image data 
to the print apparatus 3, and the print apparatus 3 forms an image on a recording 
medium by using C, M, Y and K inks in response to the sent image data. Here, 

25 it is needless to say that coloring materials to be used in the print operation are 
not limited to the C, M, Y and K inks. That is, in addition to the C, M, Y and K 
inks, inks of Lc (light cyan), Lm (light magenta), O (orange), G (green) and the 
like may be used as the coloring materials. 

Figs. 2 and 3 show a flow of procedure in a case where, in the image 

30 processing unit 13, an image color signal is input from the analysis unit 11, the 
input color signal is processed, and the processed signal is then output as an 
output color signal to the display unit 14 or the print unit 15. In a step S201, it 
is observed whether or not a thumbnail image 302 is moved or any one of color 
adjustment buttons 303 to 310 is depressed. If it is observed that the thumbnail 

35 image 302 is moved or any one of the color adjustment buttons 303 to 310 is 
depressed, then in a step S202 an image process according to the result of the 
step S201 is performed on the thumbnail image 302 and a pre-adjustment image 
311 (i.e., an image on which adjustment is not yet performed), and the position 
of the thumbnail image on a color space map 301 is changed. Here, it should be 

40 noted that the pre-adjustment image is also called a "former image", as shown 
in, e.g., Fig. 3. Of course, a post-adjustment position 313 (i.e., a position of the 
image on which the adjustment has been performed) is changed in this case. 
Then, in a step S203, it is observed whether or not brightness 315 and/or 
contrast 316 is adjusted. If it is observed that the brightness 315 and/or contrast 
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316 is adjusted, then in a step S204 the adjusted brightness and/or contrast is 
reflected in the thumbnail image 302 through the image process. Here, it should 
be noted that the observations in the steps S201 and S203 are always performed. 
Then, when an "OK" button shown in Fig. 3 is depressed in a step S205, it is 
5 judged that the adjustment ends. It should be noted that the procedure shown in 
the flow chart of Fig. 2 is achieved by executing software programs (printer 
driver, application software, etc.) with a CPU (not shown) provided in the image 
processing apparatus 1 . 

Hereinafter, the process shown in Fig. 2 will be explained in detail. 

1 0 First, the information stored in the set value storage unit 16 is referred to; it 
should be noted that the information accords with the setting by the user. 

Next, a setting process of the set value to the set value storage unit 16 
will be explained hereinafter with reference to Fig. 3 showing the adjustment 
screen graphically displayed on the external display apparatus 4 through the 

1 5 display unit 14. In Fig. 3, numeral 301 denotes the color adjustment area for 
sensuously showing how the in- adjustment thumbnail image 302 is actually 
adjusted during the color adjustment process, and the color adjustment area is 
hereinafter called the "color space map', as a matter of convenience. The color 
space map 301 is colored so that the center thereof is achromatic (black or 

20 white) and chroma rises in proportion with distance from the center. The 

portion in the vicinity of the color adjustment button 303 is colored by green, 
the portion in the vicinity of the color adjustment button 304 is colored by 
yellow green, and yellow becomes intense as it approaches the button 304 from 
the button 303. Incidentally, when the color adjustment buttons 303, 304, 305, 

25 307, 310, 309, 308, 306 and 303 are sequentially depressed in due order, the 
color space map 301 is sequentially colored by green, green yellow (or yellow 
green), yellow, red, magenta, blue magenta (or purple), blue, cyan and green in 
due order so that these colors gradually change. The one thumbnail image 302 
is disposed on the color space map 301, and the eight color adjustment buttons 

30 303 to 3 10 are disposed on the periphery of the color space map 301 . 

When the user freely disposes the thumbnail image 302 on the grids of 
the color space map 301 through the input apparatus 5 such as the mouse, the 
keyboard or the like, the information determined based on the relative position 
of the thumbnail image 302 on the color space map 301 at that time can be set 

35 as a color processing parameter. That is, the color space map 301 functions as 
an indicator to indicate the area which can be adjusted, and also functions to 
indicate the range in which the thumbnail image 302 can be moved. On the 
color space map 301, the thumbnail image 302 itself can be dragged and moved 
by using a pointing device (input apparatus 5) such as a mouse or the like, and 

40 the thumbnail image 302 itself can be also moved in a moment of time to the 
position on the color space map 301 where the pointing device such as the 
mouse or the like is clicked. When the thumbnail image 302 reaches the edge of 
the color space map 301, the color adjustment in that direction cannot be 
performed any more. Accordingly, it can be understood that the color space 
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. map 301 functions as the indicator to indicate the area which can be adjusted. 
Moreover, the latest color adjustment result is reflected on the 
thumbnail image 302 itself, and thus a current color adjustment state can be 
confirmed from the color of the thumbnail image 302 itself in addition to the 
5 position information of the thumbnail image 302 on the color space map 301. 

The eight color adjustment buttons (symbols) which are disposed on the 
periphery of the color space map 301 are respectively called the green button 
303, the green yellow (or yellow green) button 304, the yellow button 305, the 
cyan button 306, the red button 307, the blue button 308, the purple (or blue 

1 0 magenta) button 309, and the magenta button 310. When each of the buttons 
303 to 310 is depressed, a color parameter of the color corresponding to the 
depressed button can be increased, and also the thumbnail image 302 is moved 
on the color space map 301 so as to approach the position of the corresponding 
button depressed. Incidentally, although the eight colors are used in the present 

1 5 embodiment, chromatic colors other than these colors are also applicable to the 
present invention. 

For example, when the user wishes an image in which green has been 
intensified, she can obtain such an image by selectively using any one of three 
methods. That is, in the first method, the user drags and moves the thumbnail 

20 image 302 to the upper left portion of the color space map 301 by using the 
input apparatus 5 acting as the pointing device represented by the mouse 
(external apparatus) through the setting unit 15. In the second method, the user 
clicks the upper left area on the color space map 301 . Moreover, in the third 
method, the user directly depresses the green button 303. In this case, at the 

25 same time when the green button 303 is depressed, the thumbnail image 302 is 
moved upward by one grid and leftward by one grid on the color space map 
301. Then, in proportion to the movement of the thumbnail image 302, this 
image changes into a state that green has been emphasized. That is, by 
repeating such an operation, the color of the thumbnail image 302 is set to a 

30 desired color. 

When the above third method is selected in consideration of the name 
"green" of the button 303 itself, it is possible to more finely and certainly 
intensify green as compared with the case where the above first or second 
method is selected. 

35 The features of the two methods, one of performing the color 

adjustment by directly changing the position of the color-processed image on 
the color space map, and the other of performing the color adjustment by 
selectively using the eight (i.e., red, blue, yellow, green cyan, magenta, yellow 
green, purple) buttons disposed on the periphery of the color space map, are as 

40 follows. That is, the former method is effective in a case where the user 

performs inference from the color on the color space map and/or the position of 
the color-processed thumbnail image 302 and then intends to bring the current 
color sensuously close to the inferred color. On one hand, the latter method is 
effective in a case where the user performs inference from each color name of 
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the color adjustment button and thus instructs through the color adjustment 
button in question to move the thumbnail image 305 by each grid so as to more 
accurately and finely select the desired color (i.e., fine color adjustment). 
Therefore, after the color adjustment is roughly performed to the thumbnail 
5 image 305 according to the former method, when the fine adjustment is 

performed accurately to color tone of the thumbnail image according to the 
latter method, the effective color adjustment can be achieved as a whole. 

Incidentally, the former image (or pre-adjustment image) 311 represents 
an original image to which the color adjustment is not yet performed, and a 

1 0 post-adjustment image 3 12 represents an image which has been processed by 

using the color adjustment parameter same as that for the thumbnail image 302. 
The user can easily recognize degree of change due to the adjustment by 
comparing the pre-adjustment image 3 1 1 with the post-adjustment image 312, 
and thus more-certain color adjustment can be achieved. 

1 5 The post-adjustment position 313 represents position information of the 

thumbnail image 302 on the color space map 301. The post-adjustment position 
3 13 has values within a range of to 0 to +5 in regard to each of X and Y axes, 
and its center value (0, 0) corresponds to an unadjusted state. Thus, the user can 
perform more-certain color adjustment on the basis of such coordinate 

20 information. Moreover, if the user keeps the obtained coordinate information in 
his memory, he can easily bring back the previously set value when again 
performing the same color adjustment on the same (or another) image. 
Incidentally, although the position information has the value within the range of 
to 0 to +5 in the present embodiment, it is needless to say that other values are 

25 also applicable to the present invention. 

When a target of adjustment button (or adjustment target button) 3 14 is 
depressed, an adjustment target dialog box shown in Fig. 4 is displayed. Then, 
by handling check boxes disposed on the adjustment target dialog box, the user 
can set the adjustment for hue of Fig. 3, later-described brightness and later- 

30 described contrast in regard to each of the various objects such as photographs, 
graphics, characters and the like constituting a process-target image. 

The brightness slider 315 is used to adjust the brightness in regard to 
each of the thumbnail image 302 and the post-adjustment image 312, the 
contrast slider 316 is used to adjust the contrast in regard to each of the 

35 thumbnail image 302 and the post-adjustment image 312, and each of the 

brightness slider 315 and the contrast slider 316 has the scale within a range of 
to 0 to +5 in the present embodiment. That is, as above, the brightness slider 
315 and the contrast slider 316 can be set and handled on the same screen as that 
on which the hue (color) adjustment is performed, whereby the color adjustment 

40 can be performed in arbitrary order. For example, the brightness can be 
changed while the color adjustment is being performed, and the color 
adjustment is changed after the contrast is changed. Therefore, the color 
processing parameters which stand on the color adjustment, the brightness 
adjustment and the contrast adjustment can be determined, and the image data 
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can be expanded and output to the external print apparatus by using the 
determined color processing parameters. 

Therefore, the result in which the relation between the color adjustment 
and the contrast has been more sensuously discriminated can be promptly 
5 reflected in the image adjustment. 

As well as the above post-adjustment position 313, each of the range of 
the brightness and the range of the contrast is set to have values within a range 
of to 0 to +5 in the present embodiment, but other values are of course 
applicable to the present invention. Moreover, it is needless to say that also a 

1 0 case where a controller concerning, in addition to the brightness and the 
contrast, other image process such as vividness or the like is disposed is 
applicable to the present invention. Besides, the brightness and the contrast 
need not necessarily be adjusted at the same time. That is, only one of the 
brightness and the contrast may be adjusted. 

1 5 Numeral 3 1 7 denotes a return to standard button (simply called a return 

button hereinafter) which is used to return the color adjustment, the brightness 
set value and the contrast set value which have been already set by the user to 
the standard (i.e., default) state. When the return button 317 is depressed, the 
thumbnail image 302 is moved to the center of the color space map 301, and the 

20 color processes are returned to their default states respectively. Moreover, when 
the return button 3 17 is depressed, it is possible to set that all the set values are 
returned to their default states respectively. 

Here, it should be noted that the process target image may be treated to 
generate the thumbnail image. On one hand, it should be noted that a sample 

25 image prepared in advance for adjusting the color, the brightness and the 
contrast may be used as the thumbnail image. 

Since the thumbnail image 302 is the same as the post-adjustment 
image 312, an image adjustment setting section may be set only by displaying 
the color space map 301, the thumbnail image 302, the color adjustment buttons 

30 303 to 3 1 0, the post-adjustment position (indicator) 313, the adjustment target 
button 314, the brightness slider 315 and the contrast slider 316 shown in Fig. 3, 
without displaying the post-adjustment image 312 and the former image 311. 
Therefore, because the post-adjustment image 312 and the former image 31 1 are 
not displayed in this case, the color space map 301, the thumbnail image 302, 

35 the color adjustment buttons 303 to 3 10, the post-adjustment position (indicator) 
313, the adjustment target button 314, the brightness slider 315 and the contrast 
slider 316 can be thus displayed with large. As a result, when an instruction 
section (not shown) for providing a function to cancel the display of the post- 
adjustment image 312 and the former image 3 1 1 and instead to enlarge the 

40 display of the color space map 301, the thumbnail image 302, the color 

adjustment buttons 303 to 310, the post-adjustment position (indicator) 313, the 
adjustment target button 314, the brightness slider 315 and the contrast slider 
316 is disposed on the image adjustment setting section, it is possible to provide 
the image adjustment setting section which can be easily watched and handled 



-9- 



by aged users. 
(Second Embodiment) 

Figs. 5, 6 and 7 respectively show modifications of the first 
embodiment which has been explained with reference to Fig. 3. 
5 More specifically, Fig. 5 shows an image adjustment setting section 

which can be provided by substituting sliders 501 and 502 for the eight color 
adjustment buttons 303 to 3 10 disposed on the periphery of the color space map 
301 shown in Fig. 3. Like this, even in a case where the sliders are used instead 
of the color adjustment buttons, it is possible by providing plural handling (or 

1 0 operation) methods to display the thumbnail image on the color space map and 
thus change the position and color relations between the thumbnail image and 
the color space map in response to a user's instruction. Moreover, in a case 
where the image process corresponding to the position and color relations 
between the thumbnail image and the color space map is performed to the 

1 5 thumbnail image or the color space map, it is possible more sensuously to 
transfer the currently set situation to the user on the basis of the position 
information and the image processing information. Therefore, the user can 
perform direct handling (or operation) when she performs the color adjustment, 
and as a result it is possible quickly to obtain the desired color. Moreover, as 

20 well as the first embodiment, the plural methods of changing the position and 
color relations between the thumbnail image and the color space map are 
provided and the user selects an optimum operation (i.e., method) to obtain the 
desired color, by means of which it is apparently possible to achieve an effective 
and easy operation according to the user's preference and the use situation. 

25 Here, it should be noted that the plural methods may include a method of 

performing the color adjustment by using the sliders, a method of moving the 
thumbnail image by clicking an area on the color space map, and a method of 
performing the color adjustment by using the color adjustment buttons. 

Moreover, Fig. 6 shows an image adjustment setting section which can 

30 be provided by substituting image buttons respectively equivalent to the 

thumbnail image for the eight color adjustment buttons (symbols) 303 to 3 10 
disposed on the periphery of the color space map 301 shown in Fig. 3. By such 
an arrangement, in regard to the thumbnail image 301 on the color space map 
302, the changed result of the thumbnail image to be inherently displayed on the 

35 color space map after each of the eight color adjustment buttons was depressed 
only once can be confirmed or viewed by corresponding each of the eight color 
adjustment buttons themselves, and in this way it is possible to achieve a more- 
sensuous image adjustment operation for the user. Of course, when any one of 
the color adjustment buttons 303 to 310 (i.e., image buttons in this case) is 

40 clicked, the thumbnail image subjected to the color correction according to such 
a click is displayed on the color space map 302. Then, each of the color 
adjustment buttons (image buttons) 303 to 3 10 is updated (changed) to have the 
color corresponding to a color which would be resultantly obtained if the image 
adjustment according to the click is performed to the displayed thumbnail 
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image. In other words, the colors of the image buttons are updated in parallel 
with the updating of the thumbnail image on the color space map. 

Moreover, Fig. 7 shows the relation between the thumbnail image and 
the color space map in different expression. That is, Fig. 3 shows that the 
5 relation between the color space map and the thumbnail image is displayed by 
moving and processing the thumbnail image 302 on the color space map 301. 
On one hand, in Fig. 7, the thumbnail image is only subjected to the image 
process, and instead the color space map is moved to represent a color 
adjustment state of the thumbnail image. Thus, the currently set color 

1 0 adjustment state can be represented by the position relation between the color 
space map and the thumbnail image. Incidentally, it is needless to say that, in 
order to notify the user of the position relation between the color space map and 
the thumbnail image, the user may be notified of the position relation between 
the color space map and the thumbnail image not only by changing either the 

1 5 position of the color space map or the position of the thumbnail image but also 
by changing both the positions of the color space map and the thumbnail image. 

By virtue of the constitutions according to the above first and second 
embodiments, the following three effects (1) to (3) can be obtained. According 
to effect (1), by displaying the thumbnail image on the map representing the 

20 color space (i.e., color space map), it is possible to change the position and color 
relations between the thumbnail image and the color space map in response to 
the user's instruction. Moreover, by performing the image process 
corresponding to the position and color relations between the thumbnail image 
and the color space map on the thumbnail image or the color space map, it is 

25 possible more sensuously to transfer the currently set situation to the user on the 
basis of the position information and the image processing information. Thus, 
the user can perform the direct handling (or operation) in regard to the color 
adjustment, and thus the desired color can be quickly obtained. According to 
effect (2), when plural methods of changing the position and color relations 

30 between the thumbnail image and the color space map are provided (including 
the method of moving the thumbnail image by dragging it, the method of 
moving the thumbnail image by using the sliders, the method of moving the 
thumbnail image by clicking the area on the color space map, and the method of 
performing the color adjustment by using the color adjustment buttons) and the 

35 user selects the optimum operation to obtain the desired color, it is apparently 
possible to achieve effective and easy operation according to the user's 
preference and the use situation. According to effect (3), in addition to the color 
adjustment, it is possible to reflect other image processing parameters such as 
the brightness, the contrast and the like on the relation between the processed 

40 image and the color space map, and thus the user can perform the setting as 
intensively confirming the image processes in all aspects. 
(Other Embodiments) 

It is needless to say that the object of the present invention can be 
achieved in a case where a storage medium (or recording medium) storing the 
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program codes of software to realize the functions of the above embodiments is 
supplied to a system or an apparatus and then a computer (or CPU or MPU) in 
the system or the apparatus reads and executes the program codes stored in the 
storage medium. In this case, the program codes themselves read from the 
5 storage medium realize the functions of the above embodiments, and the 

program codes can be written in various storage media such as a CD, an MD, a 
memory card, an MO and the like. 

Moreover, it is needless to say that the present invention also includes 
not only a case where the functions of the above embodiments are realized by 
1 0 executing the program codes read by the computer, but also a case where an OS 
(operating system) or the like functioning on the computer executes a part or all 
of the actual process according to the instructions of the program codes, and the 
functions of the above embodiments are achieved by that process. 

Moreover, it is needless to say that the present invention includes a case 
1 5 where the program codes read from the storage medium are once written in a 
memory provided in a function expansion card inserted in the computer or a 
function expansion unit connected to the computer, and then a CPU or the like 
provided in the function expansion card or the function expansion unit executes 
a part or all of the actual process according to the instructions of the program 
20 codes, and the functions of the above embodiments are achieved by that process. 

As explained above, by the above constitutions, it is possible to achieve 
the operation which is more sensuous and easy for the user. 

Moreover, because the differences in the results of the plural image 
processes can be visually recognized, it is possible for the user more easily to 
25 set the desired image process. 

As many apparently widely different embodiments of the present 
invention can be made without departing from the spirit and scope thereof, it is 
to be understood that the present invention is not limited to the specific 
embodiments thereof expect as defined in the appended claims. 

30 
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